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PRESENTATION  OF  CASE:  We  describe  a novel  surgical  approach  to  the  management  of  superior  semicir-
cular  canal  dehiscence.  Our  surgical  technique  involves  a  transmastoid  rather  than  middle  cranial  fossa
approach  to  the  superior  semicircular  canal.
CONCLUSION: We  conclude  that  the  transmastoid  approach,  if anatomically  feasible,  carries  signiﬁcant
advantages  compared  to  middle  cranial  fossa  craniotomy  approach  for the  management  of  superior
semicircular  canal  dehiscence.
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. Introduction
The condition superior semi-circular canal dehiscence was ﬁrst
escribed by Minor et al. in 1998. Minor theorized that dehis-
ence of the bony canal within the intracranial compartment
acilitated transmission of intracranial pulsations to the vestibu-
ar system.1 Symptoms of this condition include pulse synchronous
scillopsia, pulsating tinnitus, progressive hearing loss, and chronic
isequilibrium.2,3 In addition, patients describe non-speciﬁc symp-
oms such as chronic fatigue, headache, and brain fog.3,4
We  describe a novel surgical approach to the management of
uperior semi-circular canal dehiscence. Our surgical technique
nvolves a transmastoid rather than middle cranial fossa approach
o the superior semi-circular canal. This technique avoids the
otential serious complications and morbidity associated with
raniotomy and temporal lobe retraction.
. Case report
We  describe a 48-year-old plumber with a six year history of
ertigo, pulsatile tinnitus, fullness in the ear, and progressive hear-
ng loss. Symptoms had signiﬁcantly increased in severity over the
revious two years.
On  examination, otoscopy was unremarkable. The patient was
bserved to have extra-torsional fast phase nystagmus directed to
he left superior pole. Fistula test was positive.Audiogram revealed a left sided mixed conductive and sen-
orineural hearing loss (Fig. 1). Caloric Video Nystagmography
howed no evidence of canal paresis or directional preponderance.
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Magnetic resonance imaging of the brain, internal auditory
meati, skull base, and magnetic resonance angiography were
unremarkable. High-resolution computed tomography scan of the
temporal bone with 0.5 mm  collimation demonstrated the pres-
ence of a left superior semi-circular canal dehiscence in Poschel
(Fig. 2a) and Stenver views (Fig. 2b). The mastoid was noted to be
well pneumatised.
2.1.  Surgical technique
A  post-auricular skin ﬂap was raised and temporalis fas-
cia harvested via a William Wild’s posterior auricular incision.
Wide cortical mastoidectomy was  performed with cutting burrs
(ranging size 6–3 mm).  The external auditory canal wall was pre-
served and bone dust retained. The lateral, posterior, and superior
semi-circular canals were identiﬁed and skeletonized with 3 mm
diamond burr. The membranous superior canal was  blue lined
(Fig. 3). It was clear that the apex of the superior canal entered
the intracranial cavity above the tegmen. The last remaining bone
over the membranous labyrinth was removed with micro-curette,
thus avoiding damage with suction or drill. Optimal exposure of the
superior canal was achieved by maximizing thinning of the tegmen-
tal plate below the middle cranial fossa. The membranous canal
was preserved and gently collapsed into the bony canal of both the
anterior and posterior crus of the superior canal. The anterior and
posterior crus were occluded with temporalis fascia graft and bone
dust pâté. The incision was  closed in layers.
2.2. Post-operative course
Open access under CC BY-NC-ND license.The patient reported complete resolution of pulsatile tinni-
tus in the recovery unit. Twenty four hours post-operatively, the
vertiginous symptoms had completely resolved and patient was
discharged.
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Fig. 1. Audiogram.
Fig. 2. (a) Poschel view of left SCC on CT scan. White arrow directed to dehiscent
canal wall. (b) Stenver view of left SCC on CT scan. Note the white arrow, pointing
to  dehiscent canal wall. The patient was unable to work due to the severity of the
symptoms and therefore a decision was made to occlude the left semi-circular canal.Fig. 3. White arrow directed to blue lining of superior canal.
At subsequent post-operative outpatient visit, the patient
remained symptom free. An audiogram six months post-
operatively demonstrated resolution of the conductive hearing loss
(Fig. 4).
3. Discussion
Semi-circular canal occlusion was initially utilized for control
of benign positional paroxysmal vertigo (BPPV) of posterior semi-
circular canal. Results with posterior semi-circular canal occlusion
demonstrated the possibility of maintaining good hearing thresh-
5old with minimal labyrinthine trauma for control of symptoms.
This led us to theorise that by similarly occluding the superior
canal via a transmastoid approach we could resolve the symptoms
Fig. 4. Post-operative audiogram.
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ssociated with severe superior semi-circular canal dehiscence,
hereby avoiding the necessity for craniotomy.
Traditionally, access to superior canal for the management of
uperior semi-circular canal dehiscence is via craniotomy, i.e. mid-
le cranial fossa approach.3,4 This allows the surgeon to directly
isualise and conﬁrm the dehiscence. However, potential asso-
iated co-morbidities of middle cranial fossa craniotomy include
ransient temporal lobe dysfunction (seizures) due to temporal lobe
etraction; 3rd, 4th, 6th, 7th, and 8th nerve disturbances, hemi-
aresis, and cerebrospinal ﬂuid (CSF) leakage.6 A recent report
ublished by Schick et al. emphasized the potential complica-
ions associated with middle fossa craniotomy and temporal lobe
etraction. Schick made comparisons of MRI  brain ﬁlms, pre-
nd 1 year post-operatively, on a series of 32 patients. These
atients underwent middle cranial fossa craniotomy for vestibu-
ar schwannoma surgery. Schick found 69% of these patients had
hown evidence of new onset temporal gliosis 1 year after the
urgery.7
Mastoid surgery is a procedure frequently undertaken by
racticing otologists. This approach, in most cases, allows excel-
ent exposure of superior semi-circular canal. The transmastoid
pproach obviates the need for craniotomy and temporal lobe
etraction. In our institution, mastoid surgery is usually carried
ut as a day case procedure. Familiarity of the transmastoid
pproach allows the practicing otologists to perform superior
emi-circular canal occlusion as a regular day case proce-
ure. Thus, transmastoid superior semi-circular canal occlusion
as obvious ﬁnancial advantages over middle cranial fossa
raniotomy.
In this case, pre-operative CT scan not only conﬁrmed the
iagnosis of dehiscence, but also demonstrated sufﬁcient pneu-
atisation of the mastoid to allow adequate surgical exposure
ia the transmastoid route. We  believe pre-operative CT scan is
 prerequisite to this approach as a low dura, or sclerotic mas-
oid may  prevent adequate surgical exposure of the superior
anal.3,8
Occlusion of the SCC theoretically results in loss of function of
he canal on that side. However, compensation from the contralat-
ral canal is likely to occur. Indeed loss of unilateral posterior canal
unction in patients who had undergone posterior semi-circular
anal occlusion for BPPV rarely caused signiﬁcant problems.5 While
here may  be a theoretical advantage with superior canal resurfac-
ng rather than occlusion for retention of the canal function, long
erm results with canal resurfacing have not born this out.3,9,10
anal resurfacing is only possible through a middle cranial fossa
raniotomy approach.
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4. Conclusion
We believe that the transmastoid approach if anatomically fea-
sible carries signiﬁcant advantages compared to MCF  approach for
the management of SCCD.
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